Involvement of flap endonuclease 1 in base excision DNA repair.
Base excision repair can proceed in either one of two alternative pathways: a DNA polymerase beta-dependent pathway and a proliferating cell nuclear antigen (PCNA)-dependent pathway. Excision of an apurinic/apyrimidinic (AP) site by cutting the phosphate backbone on its 3' side following incision at its 5' side by AP endonuclease is a prerequisite to completion of these repair pathways. Using a reconstituted system with the proteins derived from Xenopus laevis, we found that flap endonuclease 1 (FEN1) was a factor responsible for the excision of a 5'-incised AP site in the PCNA-dependent pathway. In this pathway, DNA synthesis was not required for the action of FEN1 in the presence of PCNA and a replication factor C-containing fraction. The polymerase beta-dependent pathway could also use FEN1 for excision of the synthetic AP sites, which were not susceptible to beta-elimination. In this pathway, FEN1 was functional without PCNA and replication factor C but required the DNA synthesis, which led to a flap structure formation.